nedecahydro-1H-naphtho[2,1-d][1,3]dioxin-7-yl)ethylidene)dihydrofuran-2(3H)one (3). To a stirred solution of andrographolide 1 (5.0 g, 14 mmol) in 285 mL acetone was added 2,2-dimethoxypropane (16 mL, 0.13 mol), followed by addition of a catalytic amount of PPTS (179 mg, 0.714 mmol). After stirring for 30 min, the solvent was evaporated to dryness and EtOAc (300 mL) was added. It was washed with saturated NaHCO 3 (100 mL x3), H 2 O (100 mL x2), and brine (100 mL). The organic layer was dried over Na 2 SO 4 , filtered, and evaporated under vacuum to afford the crude solid product. The solid was washed with hexane, collected by filtration to provide 3 (5.4 g, 97%) as a white solid, mp 194-195 149.0 (CH), 146.9 (C), 127.9 (C), 108.9 (CH 2 ), 99.1 (C), 76.3 (CH), 74.5 (CH 2 ), 65.9 (CH), 63.8 (CH 2 ), 55.9 (CH), 52.2 (CH), 38.3 (C), 37.8 (C), 37.6 (CH 2 ), 34.5 (CH 2 ), 27.0 (CH 3 ), 26.1 (CH 3 ), 25.3 (CH 3 ), 24.9 (CH 2 ), 24.9 (CH 2 ), 23.1 (CH 2 ), ((1R,2R,4aS,5R,8aS)-5-((E)-2-((S)-4-Acetoxy-2-oxodihydrofuran-3(2H)-ylidene)et   hyl)-2-hydroxy-1,4a-dimethyl-6-methylenedecahydronaphthalen-1-yl)methyl   2-(methyl(7-nitrobenzo[c][1,2,5]oxadiazol-4-yl)amino)acetate (2, ANDRO-NBD) .
To a solution of 5 (167.1 mg, 0.663 mmol), 2,4,6-trichlorobenzoyl chloride (103.6 L, 0.663 mmol), TEA (92 L, 0.663 mmol) in 10 mL of anhydrous THF was stirred for 5 min in an ice/salt bath (-16 o C) under argon in the dark, followed by adding 4 (200.0 mg, 0.510 mmol) and DMAP (81.0 mg, 0.663 mmol). After stirring for 30 min, the reaction mixture was quenched by adding H 2 O (1 mL) and was diluted with CH 2 Cl 2 (60 mL). It was washed with 5% NaHCO 3 (30 mL x3), 5% citric acid (30 mL x 2), H 2 O (30 mL x2), and brine (30 mL). The organic layer was dried over Na 2 SO 4 , filtered, and evaporated. The residue was purified with silica gel column chromatography eluted with CH 2 Cl 2 /EtOAc (6/4). The fractions containing 2 were pooled and evaporated. The 1 H/ 13 C NMR spectra for compounds 2, 3, and 4 were included in the following pages.
